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INTRODUCTION

On October 14, in Sacramento, California, representatives of the Westlands Water District 
and San Luis & Delta-Mendota Water Authority (Westlands), including Dr. Matt O’Connor 
and Dr. Don Chapman, met with representatives of the United States and the Hoopa Valley 
and Yurok Tribes. Westlands General Manager Thomas Birmingham and Drs. O’Connor 
and Chapman presented annual hydrographs developed for Westlands for each of fi ve water 
year classes contained in the Trinity River Flow Evaluation Study Final Report (June 1999) 
(TRFES) and Trinity River Mainstem Fishery Restoration Record of Decision (December 
19, 2000) (ROD). A second meeting was convened on November 20 in Arcata, California, at 
which Dr. O’Connor and Dr. Chapman were provided additional time to expand on technical 
aspects of the presentation and to address questions by federal and tribal scientists. The 
hydrographs incorporated a smaller volume of water and a different water year classifi cation 
protocol from those in the TRFES and ROD. The memorandum, hydrographs, and water year 
classifi cation protocol presented at the October 14 meeting constitute a proposal (hereafter 
“Proposal”) by Westlands to settle pending litigation that challenges the fi shery restoration 
program adopted by the Secretary of the Interior in the ROD. Westlands Water District v. 
United States, Civ F 00-7124 OWW DLB (E.D. Calif.), appeal pending Nos. 03-15194, 03-
15289, 03-15291 (9th Cir.) The memorandum furnished at the meeting and a summary of the 
Proposal posted on the Westlands website (www.westlandswater.org) are attached hereto.

PROPOSAL

Drs. O’Connor and Chapman stated that they prepared the Proposal on the basis of a diversion 
regimen for the Trinity River Division that had been predetermined by Westlands’ managers as 
an alternative to the fl ow releases identifi ed in the TRFES/ROD. 
Like the TRFES/ROD, the Proposal includes recommended annual volumes of instream fl ow 
releases based on water year type. However, Westlands representatives based the Proposal on 
the amount of Trinity River Division water that would remain available for release to the Trinity 
River after the amount and priority of Central Valley Project water sought by Westlands had 
been accommodated. To meet Westlands objectives, the Proposal modifi es both the TRFES/
ROD water year classifi cation protocol and the annual hydrographs. Annual volumes based on 
water year type under the TRFES/ROD and the Proposal are set forth in Table 1.

ANALYSIS

The Proposal at page 1 states that “The quantities of water offered in the Settlement Proposal 
… will provide essentially the same biological and channel modifi cation outcomes as 
TRFES proposed fl ows.” In fact, the Proposal does not provide for the full set of biological 
and geomorphic functions identifi ed in the TRFES that are necessary to restore ecosystem 
health to the Trinity River. Nor does the Proposal account for its negative impacts on several 
key restoration objectives. In addition, the Proposal elevates the risk of failure in achieving 
legally mandated fi shery restoration. Table 2 sets forth the biological and physical processes 
deemed by the TRFES to be vital to successful fi shery restoration, and contrasts impacts of 
ROD fl ow allocations with those of the Proposal.
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 A. Changes In Water Year Frequency, Annual Water Volume, and Releases

Natural variability in water supply conditions and discharges are key to the restoration 
strategy employed in the TRFES and ROD. Across sequences of drought and fl ood years, 
the interplay of fl ows, sediments, and riparian vegetation is responsible for the character 
and extent of fi sh habitat, and consequently the resiliency and productivity of the Trinity 
River fi shery. The Proposal substantially alters water supply conditions by: increasing the 
frequency of Critically Dry water years by 133%; reducing the frequency of Extremely Wet 
years by 25%; and decreasing the frequency of Wet years by 11% (Figure 1). As illustrated 
in Figure 2, these changes are substantial in many water years. While the weighted average 
annual reduction in water yield is 37,000 acre-ft, yearly reductions in fl ow volume can 
exceed 110,000 acre-ft, as occurred in 15 years over the 87 year period of record (Table 1, 
Figure 2). The frequency of consecutive Critically Dry years increases substantially (Figure 
3). The Westlands proposal neglects to evaluate the ecological impacts of altering the ROD’s 
water year classifi cation protocol, with severe impacts to restoration that are discussed in 
Section C below. 

Dr. O’Connor recognized that coarse sediment balance in the Trinity River mainstem is a 
critical feature of the restoration program, and recognized that because the Proposal reduced 
the frequency of Wet and Extremely Wet water years, sediment transport would also be 
reduced. Using the hydrographs in the Proposal distributed at the October 14, 2003 meeting 
and averaging TRFES sediment transport curves at Lewiston and Limekiln Gulch, our 
computations predict that the Proposal reduces coarse and fi ne sediment transport capacity 
by 14% and 13%, respectively, compared to the TRFES over the 1912-2002 period of record. 
After the October 14 meeting, in the only analysis conducted by Westlands consultants in 
support of the Proposal, Dr. O’Connor suggested modifying the Proposal to meet needed 
sediment transport rates with less water by increasing peak fl ow magnitudes while: (1) 
reducing duration of peak fl ows, and (2) reducing volumes of “snowmelt runoff” releases by 
steepening the receding limb of the hydrographs. Following the suggested modifi cation to the 
Proposal provided by Dr. O’Connor, our computations predict that coarse and fi ne sediment 
transport capacity would be reduced by 4% and 7%, respectively compared to the TRFES. 

Although the sediment transport capacity impacts of the Proposal are partially mitigated 
by Dr. O’Connor’s suggested modifi cation to the Proposal, the duration of the high fl ow 
release would be reduced and the snowmelt recession limb would be steepened compared to 
the TRFES. The receding limb of the TRFES hydrograph is based on a natural (pre-TRD) 
recession rate, and is designed to achieve successful riparian regeneration in wetter years, 
minimize salmonid stranding impacts, minimize amphibian egg mass desiccation, and satisfy 
needs of other native plants and animals that were not specifi cally identifi ed in the TRFES. 
The Proposal, as well as Dr. O’Connor’s suggested modifi cations, severely impairs the 
ability of the snowmelt hydrograph to satisfy other biological objectives that are critical to 
restoration.
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More importantly, the Proposal and Dr. O’Connor’s modifi cation eliminates a source of water 
volume important for adaptive management program fl exibility. This management fl exibility 
is essential given that the TRFES and ROD only provide 47% of the natural average annual 
infl ow to Trinity Lake. For example, tributaries below Lewiston yield varying volumes 
of sediment to the Trinity River each year; tributaries yield large volumes some years and 
smaller volumes in other years.  The TRFES hydrographs have been developed to satisfy 
both the sediment transport needs and the biological goals for any given year. The Proposal 
and Dr. O’Connor’s modifi cation reduce adaptive management fl exibility and increases risk 
of program failure (see Section C below), and there will be many years when geomorphic 
and/or biological goals will not be satisfi ed under the Proposal or modifi cation. 

While Dr. O’Connor provides a sediment transport capacity computation of the Proposal 
and modifi cation, neither Dr. O’Connor or Dr. Chapman provides an analysis of the impact 
of reducing receding limb fl ows on river temperatures, smolt outmigration, stranding, 
riparian regeneration, or amphibian life cycles, which are integral features of the snowmelt 
hydrograph.

 B.  Assertion of Biological Harm From TRFES/ROD Flows

Westlands’ consultants do not propose to alter the biological and channel modifi cations 
projected in the TRFES. However, Dr. Chapman concludes that the TRFES’s recovery 
strategy, if fully implemented, would cause steelhead and coho populations to decline. He 
also concludes that river bar formation targeted in the TRFES, a natural process in healthy 
rivers, would deprive juvenile Chinook salmon of critical rearing habitat associated with 
woody riparian vegetation. Nonetheless, Dr. Chapman recommends reducing summer 
basefl ows from 450 cfs to 400 cfs, and using this saved water (18,000 acre-ft) to increase 
fl ows between February 15 and April 1 such that riparian vegetation would be inundated 
during the fry and juvenile rearing period. Dr. Chapman ignores the TRFES 450 cfs 
summer basefl ows needed to meet water temperature objectives that protect spring-run 
chinook salmon. The 450 cfs summer basefl ow provides optimal water temperatures for 
oversummering adult spring-run Chinook salmon from Lewiston Dam downstream to 
Douglas City (approximately 20 miles). The temperature criteria and associated 450 cfs 
fl ow to achieve it were developed by the California Regional Water Quality Control Board, 
in close coordination with the USFWS, DFG, and Hoopa Valley Tribe, to protect holding/
spawning spring-run Chinook salmon. Because the TRD blocks access to historical colder-
water habitats historically used by spring-run Chinook salmon, the river downstream of 
Lewiston Dam must now perform that role. Providing only 20 miles of suitable holding/
spawning habitat is a substantial compromise to historical conditions. Reducing these 
summer basefl ows would further reduce the length of river channel providing suitable 
holding/spawning habitat for spring-run Chinook salmon, increasing adult pre-spawning 
mortality and correspondingly reducing egg production.

We agree with Dr. Chapman that submerging feathery vegetation (e.g., young willows) 
between February 15 and April 1 provides high quality fry and juvenile Chinook salmon 
rearing habitat. Aerial photographs below Lewiston prior to dam closure (e.g., Figure 4.23 in 
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the TRFE, p.77) show considerable woody vegetation established within the active mainstem 
channel. The goal of the TRFES, contrary to what Dr. Chapman appears to have interpreted 
from the TRFES, is not to eliminate woody riparian vegetation from the active mainstem 
channel. Rather, the goal is to remove many riparian berms containing mature and dying 
stands of alders and narrow leaf willow, and have the river replace them with active alluvial 
bars, a complex channel morphology, and younger age classes of riparian vegetation. Flows 
provided under the TRFES/ROD will provide the high quality habitat required by chinook 
fry, including the submerged vegetation referred to by Dr. Chapman.

Lastly, Dr. Chapman identifi ed several potential concerns about components of the TRFES, 
such as water temperatures for improved growth rates and the potential impacts of thermal 
differences between the Trinity and Klamath rivers. The concerns raised by Dr. Chapman 
have been considered by groups of Federal, State, and Tribal scientists who prepared and 
peer-reviewed the TRFES. Because Dr. Chapman did not have the benefi t of participating 
in that multi-year effort, he could not have been aware of everything TRFES scientists 
considered. We note that the TRFES scientists identifi ed items for consideration under the 
adaptive management program.

 C. Assigning More Risk To The Trinity River Fishery

Managing with risk is especially challenging in a watershed such as the Trinity River, which 
has an impassable dam, permanent loss of 109 miles of river habitat, and has experienced 
diversions at the dam location of up to 90 percent of its fl ow volume. The TRFES undertakes 
to manage that risk by correlating fl ow releases with naturally occurring hydrology, including 
Dry and Critically Dry annual fl ow releases. If a Critically Dry water year is occurring 
throughout the Trinity River Basin, the TRFES requires a Critically Dry annual fl ow release 
below Lewiston. Many advocated replacing Dry and Critically Dry annual fl ow releases with 
higher fl ow volumes to ameliorate adverse drier water year conditions. However, Federal and 
Tribal scientists recognized that Dry and Critically Dry water years play important roles in 
creating and maintaining a healthy river ecosystem. This approach is not without risk. There 
can be damaging ecological consequences to successive Critically Dry annual fl ow releases 
from the TRD. For example, persistent low fl ows will result in riparian re-encroachment 
and re-fossilization of active gravel bars, which would destroy the complex aquatic habitat 
needed to achieve mandated fi shery restoration goals. 

Our research has shown that maximum TRFES fl ow magnitudes (during Extremely Wet 
years) are most effective at scouring away a plant that is two years old or younger; the root 
structure and size of older seedlings greatly reduce the effectiveness of scouring fl ows. Figure 
3 illustrates that based on analysis of the 1912-2002 period of record, the Proposal would 
result in three instances where 3 consecutive Critically Dry water years would occur. Under 
these circumstances, when fl ows suffi cient to scour seedlings do not occur at least every third 
year, riparian encroachment will occur and habitat will rapidly revert to poor conditions. 
Hence, the Proposal would allow damaging riparian encroachment to occur three times out of 
the 87 years of record, whereas the TRFES would prevent this.
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The scientifi c literature on adaptive management includes numerous examples of how the 
inability to predict precisely the results of restoration efforts has undercut the use of best 
available estimates for fl ow needs. That literature demonstrates how the acceptance of lower 
fl ows in the face of relative uncertainty greatly increases the risk of failure. Consider the 
example of designing a structure such as a public bridge. If there is uncertainty in the stresses 
on the bridge, the design would not provide for less steel. Instead, the design must include an 
amount and quality of steel to accommodate the uncertainties and reduce or eliminate the risk 
of social, fi nancial, and economic losses that would accompany failure of the bridge. 

Trinity River Chinook populations exist at the environmentally harsh fringe of their 
geographic range. Salmon populations rely on the few but favorable wet water years to offset 
increasingly common dry water years farther south along the Pacifi c coast. We analyzed how 
the changes in water year classes proposed by Westlands impacted the frequency of water 
years and found that Critically Dry water years increased 133% over the TRFES when using 
the 1912-2002 period of record (Figure 2). The TRFES already assigns risk to the fi shery by 
having Critically Dry years in 12 out of 100 years; the Proposal greatly increases this risk 
to the fi shery by increasing the number of Critically Dry years to 26 out of 100 years. This 
increase in consecutive Critically Dry years, including the corresponding 25% reduction 
of Extremely Wet years, assures that riparian encroachment would recur and the channel 
upstream of the North Fork Trinity River would eventually revert to the undesirable habitat 
conditions that resulted from construction and operation of the TRD. As concluded in the 
TRFES (and supported by peer reviews), the fi shery cannot be recovered without maintaining 
alluvial channel morphology and preventing riparian encroachment. Figure 3 clearly 
illustrates that the Proposal cannot prevent riparian encroachment, and thus cannot achieve 
fi shery restoration goals. 

In the case of the TRFES/ROD, every effort was made to identify accurately the amounts 
of water needed for fi shery restoration. By themselves, the legal mandates for restoration 
and the priority for in-basin use of Trinity River water might have been used to justify 
the allocation of more than half of the Trinity River’s fl ow at Lewiston to the restoration 
program. However, the TRFES, adhering to the best available scientifi c information, 
carefully identifi ed the need for an annual average of 47 percent of the Trinity River’s fl ow at 
Lewiston. The Proposal does not provide any scientifi c justifi cation for further reducing the 
47 percent average annual allocation to fi shery restoration provided for in the TRFES/ROD.
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CONCLUSION

The Proposal reduces fl ow volumes in most water years, reduces the frequency of wetter 
water years, and increases the frequency of the driest water years. The Proposal includes no 
new scientifi c information to support the assertion that the Proposal will provide essentially 
the same biological outcomes as the TRFES. In fact, the consequences of the proposed 
decreases in water supply and modifi cations in water year classifi cation will result in the 
failure of the restoration program, particularly because the Proposal:

1. Fails to evaluate the ecological impacts of altering the ROD’s water year 
classifi cation protocol, as well as many of the ecological impacts of modifying the 
release hydrographs.

2. Modifi es the water year classifi cation by decreasing wetter years and increasing 
drier years, which will result in riparian encroachment and failure to achieve aquatic 
habitat restoration.

3. Addresses scientifi c uncertainty by increasing the risk of failure to the fi shery. 

Federal, State, and Tribal scientists who prepared the TRFES were required to justify the 
amounts of water identifi ed as needed for the restoration program. No “surplus” water was 
included in the TRFES recommendations that can now be reduced to accommodate the 
Proposal.

The Trinity River provision of the Central Valley Project Improvement Act (Public Law 102-
575 §3406(b)(23)) requires the establishment of permanent Trinity River Division releases to 
meet Trinity River instream fi shery fl ow requirements “based on the best available scientifi c 
data.” The Proposal does not improve upon the science contained in the TRFES and ROD, 
and as shown above, actually increases the risk of failure in achieving restoration objectives. 
Accordingly, Tribal scientists conclude that the TRFES and ROD remain the best available 
scientifi c information with which to accomplish restoration mandates.
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Table 1. Summary of TRFES annual fl ow volumes and comparison to Westlands’ proposed fl ow volumes and 
water year frequencies (from Westlands consultants October 14 handout).

Water year 
type

TRFES fl ow 
volume

TRFES
water year 
frequency

Westlands Proposal fl ow 
volume

Westlands Proposal 
water year frequency1

Extremely
Wet 815,000 ac-ft 12%

815,200 acre-ft, but not more 
often than once every three 

years; 701,000 acre-ft if second 
Extremely Wet year.

10%

Wet 701,000 ac-ft 28%
701,000 ac-ft, but reduced to 
650,000 ac-ft if follows an 

Extremely Wet year

26% (includes 2nd

Extremely Wet years)

Normal 649,900 ac-ft 20% 575,000 ac-ft
25% (includes Wet years 
following Extremely Wet 

years)

Dry 452,600 ac-ft 28% 400,000 ac-ft
14 % (50% of Dry years 
reclassifi ed as Critically 

Dry years)

Critically
Dry 368,600 ac-ft 12% 340,000 ac-ft

24% (50% of Dry years 
reclassifi ed as Critically 

Dry years)

Weighted 
average 594,500 ac-ft 557,500 ac-ft1

Difference: 37,000 ac-ft

1 based on analysis of historical record from WY 1912-2002 (Westlands consultants only considered 1912-1961 
data rather than all of the available data). Westlands has since published on its website a version of its proposal 
that reclassifi es a second successive Wet Year as Normal; however, their water year computations consistently 
follow the rule stated in the October 14, 2003 handout, so the website version is assumed to be erroneous.
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Westlands Water District 

Proposed Trinity River Settlement 

Westlands Water District recently presented a proposed settlement to the Department of 
the Interior, representatives of the Hoopa Valley Tribe, and Trinity County officials. 
Westlands drafted the proposal after developments in California changed the long-term 
water supply outlook for south-of-Delta Central Valley Project contractors, including the 
farmers in Westlands. Those developments included the recently approved Quantification 
Settlement Agreement involving Colorado River water and a historic agreement to share 
assets and better coordinate the daily operations of California’s State Water Project and 
the Central Valley Project.  

Last year, a U.S. District Court overturned the Trinity River Record of Decision issued in 
2000 because it failed to adequately address water supply impacts to the Central Valley 
Project and environmental impacts to endangered fish species in the San Francisco Bay / 
Delta estuary, and failed to consider a reasonable range of alternatives for accomplishing 
restoration. Since that ruling, Westlands has attempted to resolve the ongoing litigation 
through a long-term settlement proposal.  

Westlands’ proposal is designed to restore the Trinity River fishery in a manner that does 
not severely impact the water supplies of farms, cities and endangered fish species that 
rely upon the Central Valley Project.  Although Westlands continues to have concerns 
about the approach adopted in the Record of Decision, in an effort to reach a compromise 
the proposal puts aside disputes over the science and closely mirrors restoration strategies 
contained in the 2000 Record of Decision. For example, under the Westlands proposal, 
peak spring and early summer flows are identical to those contained in the Record of 
Decision.  Base flows in the summer and fall are only slightly less than those contained in 
the Record of Decision, and are in fact significantly greater than historic levels under 
both the Record of Decision and the settlement proposal.  Over the long term, the 
Westlands proposal would deliver on average 92 percent of the water called for in the 
Record of Decision. 



Key provisions of the Westlands proposal are as follows: 
Year Type Record of 

Decision
(ac-ft)

Westlands
Proposed
Settlement 
(ac-ft)

   
Extremely Wet1 815,200 815,200
Wet2 701,000 701,000
Normal 647,000 575,000
Dry3 453,000 400,000
Critically Dry 368,000 340,000

Charts

Charts

The accompanying charts compare examples of flows in the Westlands settlement 
proposal to flows called for in the Record of Decision as well as historic flows that 
occurred on the Trinity prior to the construction of Lewiston Dam for each of the climatic 
year categories. 

Wet Year Hydrograph shows the flows that would likely occur under the 
Westlands proposal compared to flows likely to occur under the Record of 
Decision in a wet water year. 
Normal Year Hydrograph shows the flows that would likely occur under the 
Westlands proposal compared to flows likely to occur under the Record of 
Decision in a normal water year. 
Dry Year Hydrograph shows the flows that would likely occur under the 
Westlands proposal compared to flows likely to occur under the Record of 
Decision in a dry water year. 
Dry Year – Reduced Peak Hydrograph shows an example of modified ROD flows 
where peak flow intended to provide a small amount of sediment transport is 
reduced, allowing settlement proposal flows to match the ROD recession limb 
intended to maintain favorable river temperatures for migrating juvenile Chinook 
salmon.   
Critically Dry Year Hydrograph shows the flows that would likely occur under 
the Westlands proposal compared to flows likely to occur under the Record of 
Decision in a critically dry water year. 
The Long-Term Comparison chart compares Trinity River flows between 1912 
and 1960 prior to the construction of Lewiston Dam and flows that would likely 
have occurred under the Record of Decision and the Westlands Settlement 
Proposal.

1. In two or three consecutive extremely wet years, flows revert to wet year flows in ROD 
(701,000 ac-ft) in second and third years. 

2. In two consecutive wet years, flows revert to normal year flows in ROD (647,000 ac-ft) in 
second year. 

3. One half of the dry years (the driest half) will be reclassified critically dry year types. 
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moving average of daily mean flow 
prior to the diversion project over 
the period 1912-1960.  The green 
and blue lines trace the 20 day 
moving average value plus and 
minus one standard error of the 
mean.  These values provide a 
measure of the typical range of 
historic daily mean flows. 
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Settlement Proposal (example)

TRFE Proposed

20 per. Mov. Avg. (mean)

20 per. Mov. Avg. (mean minus std
error)

20 per. Mov. Avg. (mean plus std
error)

"20 per. Mov. Avg." is the 20 day 
moving average of daily mean flow 
prior to the diversion project over the 
period 1912-1960.  The green and 
blue lines trace the 20 day moving 
average value plus and minus one 
standard error of the mean.  These 
values provide a measure of the 
typical range of historic daily mean 
flows. 
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Settlement Proposal (example)

TRFE Proposed

20 per. Mov. Avg. (mean plus
std error)

20 per. Mov. Avg. (mean)

20 per. Mov. Avg. (mean minus
std error)

"20 per. Mov. Avg." is the 20 day 
moving average of daily mean flow 
prior to the diversion project over 
the period 1912-1960.  The green 
and blue lines trace the 20 day 
moving average value plus and 
minus one standard error of the 
mean.  These values provide a 
measure of the typical range of 
historic daily mean flows. 
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Dry Year-Reduced Peak
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Settlement Proposal (example)

TRFE Proposed

20 per. Mov. Avg. (mean plus
std error)

20 per. Mov. Avg. (mean)

20 per. Mov. Avg. (mean minus
std error)

"20 per. Mov. Avg." is the 20 day 
moving average of daily mean flow 
prior to the diversion project over 
the period 1912-1960.  The green 
and blue lines trace the 20 day 
moving average value plus and 
minus one standard error of the 
mean.  These values provide a 
measure of the typical range of 
historic daily mean flows. 

The "reduced peak" scenario demonstrates 
an example where peak flow low providing a 
small amount of sediment transport is 
reduced allowing a close match to ROD  
recession limb to maintain target stream 
temperatures for juvenile chinook salmon. 
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Critically Dry Year
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Settlement Proposal (example)

TRFE Proposed

20 per. Mov. Avg. (mean plus std error)

20 per. Mov. Avg. (mean)

20 per. Mov. Avg. (mean minus std
error)

"20 per. Mov. Avg." is the 20 day 
moving average of daily mean flow 
prior to the diversion project over 
the period 1912-1960.  The green 
and blue lines trace the 20 day 
moving average value plus and 
minus one standard error of the 
mean.  These values provide a 
measure of the typical range of 
historic daily mean flows. 
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water 
year

max flow TAc-ft/yr
year 
class

TRFE-
ROD

Settlement 
Proposal

Settlement 
Proposal 

Year Class
year ranked rank probability 

cumu 
prob

year 
class

no. in 
class

1912 9960 1029 normal 649.9 575 normal 1958 2694 1 0.12 0.12 ext wet 6
1913 7450 1074 normal 649.9 575 normal 1941 2547 2 0.12 ext wet
1914 24600 2028 ext wet 815.2 815.2 ext wet 1915 2154 3 0.12 ext wet
1915 18500 2154 ext wet 815.2 701 wet 1938 2105 4 0.12 ext wet
1916 22200 1506 wet 701 650 normal 1914 2028 5 0.12 ext wet
1917 8250 652 dry 452.6 340 crit dry 1956 2027 6 0.12 ext wet
1918 7250 602 crit dry 368.6 340 crit dry 1927 1826 7 0.22 0.35 wet 11
1919 18000 1151 normal 649.9 575 normal 1952 1817 8 0.22 wet
1920 2860 408 crit dry 368.6 340 crit dry 1942 1804 9 0.22 wet
1921 17300 1795 wet 701 701 wet 1921 1795 10 0.22 wet
1922 6750 783 dry 452.6 400 dry 1940 1613 11 0.22 wet
1923 4380 686 dry 452.6 340 crit dry 1953 1612 12 0.22 wet
1924 6940 266 crit dry 368.6 340 crit dry 1951 1610 13 0.22 wet
1925 15700 1499 wet 701 701 wet 1954 1595 14 0.22 wet
1926 16200 809 dry 452.6 400 dry 1916 1506 15 0.22 wet
1927 29600 1826 wet 701 701 wet 1925 1499 16 0.22 wet
1928 16000 1058 normal 649.9 575 normal 1946 1415 17 0.22 wet
1929 3620 529 crit dry 368.6 340 crit dry 1948 1205 18 0.24 0.59 normal 12
1930 20000 814 dry 452.6 400 dry 1919 1151 19 0.24 normal
1931 4120 402 crit dry 368.6 340 crit dry 1943 1108 20 0.24 normal
1932 7870 721 dry 452.6 340 crit dry 1949 1090 21 0.24 normal
1933 6840 804 dry 452.6 400 dry 1957 1083 22 0.24 normal
1934 11300 683 dry 452.6 340 crit dry 1913 1074 23 0.24 normal
1935 7360 966 dry 452.6 400 dry 1928 1058 24 0.24 normal
1936 10800 1025 dry 452.6 400 dry 1945 1048 25 0.24 normal
1937 11700 999 dry 452.6 400 dry 1959 1042 26 0.24 normal
1938 32400 2105 ext wet 815.2 815.2 ext wet 1912 1029 27 0.24 normal
1939 3800 573 crit dry 368.6 340 crit dry 1960 1025 28 0.24 normal
1940 34500 1613 wet 701 701 wet 1936 1025 29 0.24 normal
1941 27000 2547 ext wet 815.2 815.2 ext wet 1937 999 30 0.29 0.88 dry 14
1942 19700 1804 wet 701 650 normal 1935 966 31 0.29 dry
1943 5940 1108 normal 649.9 575 normal 1950 854 32 0.29 dry
1944 4880 654 dry 452.6 340 crit dry 1930 814 33 0.29 dry
1945 6540 1048 normal 649.9 575 normal 1926 809 34 0.29 dry
1946 16300 1415 wet 701 701 wet 1933 804 35 0.29 dry
1947 6670 732 dry 452.6 340 crit dry 1922 783 36 0.29 dry
1948 30700 1205 normal 649.9 575 normal 1955 735 37 0.29 dry
1949 14500 1090 normal 649.9 575 normal 1947 732 38 0.29 dry
1950 5730 854 dry 452.6 400 dry 1932 721 39 0.29 dry
1951 22700 1610 wet 701 701 wet 1923 686 40 0.29 dry
1952 14400 1817 wet 701 701 wet 1934 683 41 0.29 dry
1953 14300 1612 wet 701 701 wet 1944 654 42 0.29 dry
1954 18900 1595 wet 701 701 wet 1917 652 43 0.29 dry

These 
become 
critically dry 
years under 
settlement 
proposal



1955 5570 735 dry 452.6 340 crit dry 1918 602 44 0.12 1.00 crit dry 6
1956 38700 2027 ext wet 815.2 815.2 ext wet 1939 573 45 0.12 crit dry
1957 18700 1083 normal 649.9 575 normal 1929 529 46 0.12 crit dry
1958 26100 2694 ext wet 815.2 701 wet 1920 408 47 0.12 crit dry
1959 19000 1042 normal 649.9 575 normal 1931 402 48 0.12 crit dry
1960 15800 1025 normal 649.9 575 normal 1924 266 49 0.12 crit dry

TAF/yr TAF/yr TAF/yr
mean 1189.0 586.8 535.0

std dev 572 148 165
std error 81.7 21.2 23.5

% of pre-project 49.4% 45.0%
% of TRFE-ROD 91.2%

proposal



12/2/2003 OEI SettlementProposalHydroSummary Long-term Comparison Chart 1

Comparison of Pre-project, TRFE, and Settlement Proposal Flows
 Applied to Lewiston Flow Record, 1912-1960
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